Abstract
The present project aims for the treatment of industrial wastewaters that contain organic nonreadily biodegradable and toxic compounds. Due to their toxic characteristics, this group of wastewater may not be treated by conventional biological processes and separation techniques do no solve really the problem.
A family of processes that are suitable for achieving the complete abatement and mineralization of organic pollutants are the so-called Advanced Oxidation Processes (AOPs) or Advanced Oxidation Technologies (AOTs). They are based on the generation of a powerful non-selective chemical oxidant, which has a strong oxidation potential and acts very rapidly with most organic compounds. Among these processes, it is included Photo-Fenton.
Photo-Fenton (Ph-F) process is an improvement of Fenton process by means of irradiating the system with ultraviolet (UV) and/or visible (Vis) light. A simple explanation of Fenton process is that by the combination of hydrogen peroxide (H 2 O 2 ) as a reagent and iron ions (Fe 2+ for example) as catalyst in acid medium, highly oxidant species are generated. A major drawback of specifically Photo-Fenton and of AOPs in general is that they might involve high operating costs if high levels or total mineralization is endeavoured.
Integration of an AOP with a biological treatment has demonstrated to be a suitable alternative, since it combines the capacity of Photo-Fenton to reduce toxicity and enhance biodegradability, with a biological treatment, which operating costs are lower. Thus, Ph-F is the first treatment step, also named pre-treatment, and the biological process is the second phase. The SBBR is studied in depth in order to characterize its operation depending on the solution to be treated and the Organic Loading Rate (OLR). It seems that the SBBR is able to mineralize an important part of organic matter supplied and do not present difficulties when the carbon supply per time (OLR) is high. Furthermore, the bioreactor show high resistance when is exposed to toxic shock load. Concerning control possibilities, the falling of dissolved oxygen when air supply is shortly stopped, which is the so-called Oxygen Uptake Rate (OUR), is suggested to be a good parameter, since it is a direct measurement of bacterial activity. xi 
